Development and validation of a rapid LC-MS/MS method for determination of methylated nucleosides and nucleobases in urine.
Modified nucleosides and nucleobases serve as potential diagnostic and prognostic markers of various diseases, including cancer. These compounds are hydrophilic, but are determined mainly using columns with C18 stationary phase. Moreover, these compounds require purification due to the presence of high amounts of isotopomers in the sample matrix and risk of matrix interferences. The most commonly used method for analyte extraction (i.e. solid-phase extraction on phenylboronic acid sorbent) is not appropriate for all the analytes since compounds with cis-diol groups (e.g. 7-methylguanine) are not absorbed. Thus, the aim of this study was to develop and validate a simple and fast method for the simultaneous determination of the methylated nucleosides and nucleobases (derivatives of adenine and guanine including those with cis-diol groups) in urine. The method was based on hydrophilic interaction liquid chromatography coupled with tandem mass spectrometry (HILIC-MS/MS). The sample preparation involved only dilution with acetonitrile and centrifugation. The method was validated for selectivity, calibration curve, precision, accuracy, stability, matrix effect, dilution integrity, and carryover, according to the guidelines of the European Medicines Agency (EMA). All the analyzed validation criteria were fulfilled. The method was applied to the urine of rats and humans (adults and children). To our best knowledge, HILIC-MS/MS method established by our team is the first method that does not require the extraction step as well as this method enables simultaneously determination of 1-methylguanine, 2'-O-methylguanosine, 3-methyladenine, and N6-methyl-2'-deoxyadenosine in urine. The method is reliable and can be applied to determine the concentrations of the modified nucleosides and nucleobases in the urine of humans and rats. Because the method is cost-effective, fast, and easy to perform, it may be considered as a routine tool in clinical laboratories.